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1. Introduction 
The DC current and voltage (I- V) relation of the high 
temperature superconducting (HTS) tape wire strongly 
depends on the flux angle to tapes. The purpose of this 
study is to establish a method to evaluate the current 
transport characteristics of a HTS magnet by using the 1-V 
relation of the short tape wire. The 1- V relation of 
Ag-sheathed Bi-2223 tapes for the HTS coil was measured 
as a function of the flux angle to tapes. From this result, the 
approximate formula of critical current (Ie) and n value 
were obtained. The 1- V relation of HTS coil was analyzed 
using the approximate formula of Ie and n, and compared 
with the measurement result for the HTS coil working at 
20K. 
2. Analysis 
The I-V relation of the Bi-2223 /Ag tape wire firstly 
measured in the external magnetic field with various field 
angle to the tape to obtain the approximate formula of the 
critical current (Ie) and the n value. The measurement was 
performed at 20K. The specification of the test tape wire is 
listed in Tab.1. Fig.l shows the measured Ie defined at 
0.5 f..l V Imm as a fuction of the external magnetic field angle 
to the test tape. From the measured Ie and n, we 
approximately determine the formula of Ie and n depending 
on the magnetic field intensity and angle as following 
expressions. 
Ie(B ,e) = 124.7 x exp {-fee) x B 026 } 
fee) = -2.06x 10-9 x e5 + 4.74 x 10-7 x e4 
-3.74 x 10-6 x e3 + 1.12x 10- 4 x e2 
-2.43 x 10-3 x e+ 0.40 
n(B,e) = 16.8 x exp{-g(e) x B} 
gee) = -1.81 x 10-9 x e5 + 5.10 x 10-7 x e4 
-4.87 x 10-5 x e3 + 1.29 x 10-3 x e2 
-0.06 x e+ 0.97 
, where Band [J are the intensity and angle of the external 
magnetic field to the tape. 
3. Measurement of I-V relation of HTS coil 
Tab.2 lists the specification of the test HTS coil wound 
by the same Bi-22231 Ag tape wire as used in the above 
measurement. The HTS coil was directly cooled by a small 
OM refrigerator. The I-V relation of the HTS coil was 
measured at 20K. 
Tab.1 Specification of 
test B i2223 tape wire 
Width (mm) 3.2 
Thickness (mm) 0.21 
No. of filament 55 
Ag ratio 2.8 
4. Discussion 
Tab.2 Specification of 
test HTS coil 
No.oftums 7365 
Inner radius (mm) 25 
Outer radius (mm) 80 
Height (mm) 100 
No.oflayers 15 
In Fig.2, the measured I-V relation of the HTS coil is 
compared with that obtained by our analysis using Eqs. (I) 
and (2). From Fig.2, the calculated Ie was 59.9A, although 
the measured Ie was 35.0A. It is considered that the reason 
of the discrepancy between the calculated and measured 
Ie's is inhomogeneous temperature distribution in the coil 
winding and the mechanical damage in the HTS wire 
during the winding process. 
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